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DETAILED ACTION 

Response to Arguments 

1. Applicant's arguments with respect to claims 1-20 and 26-27 have been considered but 
are moot in view of the new ground(s) of rejection. The finality of the previous Office Action is 
withdrawn in view of the new grounds for rejection. 

Claims 1-20, 26 and 27 are under consideration. 



Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived by 
the manner in which the invention was made. 

3. Claims 1-4, 6-8, 11-19, 26 and 27 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Bamdad (U.S. Patent No. 6,306,584, filed 10 April 1997) in view of 
Backhaus et al (U.S. Patent No. 5,869,001, issued 9 February 1999). 

Regarding Claim 1, Bamdad teaches an electrochemical test strip comprising: a reaction 
zone defined by opposing working and reference electrodes separated by a spacer layer (e.g. 
Fig. 15-17 and Column 23, line 3-Column 24, line 33) wherein at least one of the electrodes 
has a surface modified with a homogenous surface modification layer made up of self 
assembling molecules (SAM) having a first sulfhydryl end group (Column 1 1, line 6-Column 12, 
line 67); and a redox reagent system in said reaction zone, said redox reagent system 
comprising at least one enzyme and a mediator (Column 24, line 43-Column 25, line 30 and 
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Example 17, Column 44, line 60-Column 45, line 30). Bamdad teaches the SAM comprises a 
functional group which adheres to the surface (e.g. sulfhydryl, Column 10, lines 30-37; 
Column 12, lines 3-45; and Column 15, line 37-Column 16, line 42) and a minor component 
for biomolecule attachment (Column 16, lines 12-15) but Bamdad does not teach the 
biomolecule is attached via a SAM having sulfonate end group. However, Backhaus et al teach 
a preferred method for modifying an electrode surface to receive a reagent comprises modifying 
the electrode surface with an alkyl linker group comprising a first sulfhydryl end and a second 
sulfonate end (Column 7, lines 45-53). Specifically, Backhaus et al teach that alkyl chains 
terminating at one end with a sulfhydryl group bind especially well to gold electrode surfaces 
and when terminating at the other end with a sulfonate group to provide a hydrophilic surface 
as preferred for receiving a aqueous reagents (Column 7, lines 37-40 and 45-49). It would 
have been obvious to one of ordinaiy skill in the art at the time the claimed invention was 
made to modify SAM functional groups taught by Bamdad by attaching a sulfonate group on 
the SAM thereby providing a hydrophilic surface for attaching and/ or receiving aqueous 
reagents as taught by Backhaus et al (Column 7, lines 38-40). One of ordinaiy skill would 
have been motivated to apply the sulfonate group to the SAM of Bamdad to thereby increase 
the hydrophilic properties of the surface for the expected benefit increasing interaction with an 
aqueous sample e.g. body fluid samples as suggested by Backhaus (Column 7, lines 39-40). 

Regarding Claim 2, Bamdad teaches the test strip wherein the electrode comprises a 
metal selected from the group consisting of gold, silver and carbon (Column 12, lines 3-31) and 
Backhaus et al teach the similar test strip wherein the electrode comprises gold (Column 4, 
lines 29-48) 

Regarding Claim 3, Bamdad teaches the test strip wherein the electrode comprises gold 
(Column 12, lines 3-31) and Backhaus et al teach the similar test strip wherein the electrode 
comprises gold (Column 4, lines 29-48). 
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Regarding Claim 4, Bamdad teaches the test strip wherein the SAM comprises the 
formula HS- (CHJ n - Y wherein n is 1-6 (Column 13, lines 1-10) but they do not teach the Y = 
SO3Y. Backhaus et al teach the similar alkyl chain terminating at one end with a sulfhydryl 
group which a binds especially well to gold electrode surfaces and when terminating at the 
other end with a sulfonate group provides a hydrophilic surface as preferred for receiving a 
aqueous reagents (Column 7, lines 37-40 and 45-49). It would have been obvious to one of 
ordinary skill in the art at the time the claimed invention was made to modify SAM functional 
groups taught by Bamdad by attaching a sulfonate group on the SAM thereby providing a 
hydrophilic surface for attaching and/ or receiving aqueous reagents as taught by Backhaus et 
al (Column 7, lines 38-40). One of ordinary skill would have been motivated to apply the 
sulfonate group to the SAM of Bamdad to thereby increase the hydrophilic properties of the 
surface for the expected benefit increasing interaction with an aqueous sample e.g. body fluid 
samples as suggested by Backhaus (Column 7, lines 39-40). 

Regarding Claim 6, Bamdad teaches an electrochemical test strip comprising: a reaction 
zone defined by opposing working and reference electrodes separated by a spacer layer (e.g. 
Fig. 15-17 and Column 23, line 3-Column 24, line 33) wherein at least one of the electrodes 
has a surface modified with a homogenous surface modification layer made up of self 
assembling molecules (SAM) having a first sulfhydryl end group (Column 11, line 6-Column 12, 
line 67); and a redox reagent system in said reaction zone, said redox reagent system 
comprising at least one enzyme and a mediator (Column 24, line 43-Column 25, line 30 and 
Example 17, Column 44, line 60-Column 45, line 30). Bamdad teaches the SAM comprises a 
functional group which adheres to the surface (e.g. sulfhydryl, Column 10, lines 30-37; 
Column 12, lines 3-45; and Column 15, line 37-Column 16, line 42) wherein the SAM 
comprises the formula HS- (CHs) n - Y wherein n is 1-6 (Column 13, lines 1-10) and wherein 
SAM comprises a minor component for biomolecule attachment (Column 16, lines 12-15) but 
they do not teach the Y = SO3Y. However, Backhaus et al teach a preferred method for 
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modifying an electrode surface to receive a reagent comprises modifying the electrode surface 
with an alkyl linker group comprising a first sulfhydryl end and a second sulfonate end 
(Column 7, lines 45-53). Specifically, Backhaus et al teach that alkyl chains terminating at 
one end with a sulfhydryl group bind especially well to gold electrode surfaces and when 
terminating at the other end with a sulfonate group to provide a hydrophilic surface as 
preferred for receiving a aqueous reagents (Column 7, lines 37-40 and 45-49). It would have 
been obvious to one of ordinary skill in the art at the time the claimed invention was made to 
modify SAM functional groups taught by Bamdad by attaching a sulfonate group on the SAM 
thereby providing a hydrophilic surface for attaching and/ or receiving aqueous reagents as 
taught by Backhaus et al (Column 7, lines 38-40). One of ordinary skill would have been 
motivated to apply the sulfonate group to the SAM of Bamdad to thereby increase the 
hydrophilic properties of the surface for the expected benefit increasing interaction with an 
aqueous sample e.g. body fluid samples as suggested by Backhaus (Column 7, lines 39-40). 

Regarding Claim 7, Bamdad is silent regarding the volume of the reaction zone. 
However, Backhaus et al teach that a sample volume between 0. 1 and 10 ^1 is preferred 
because analytical methods optimally uses small sample quantities (Column 2, lines 34-38). It 
would have been obvious to one of ordinary skill in the art at the time the claimed invention 
was made to apply the sample volume preferred by Backhaus et al to the reaction zone of 
Bamdad and to provide a reaction zone volume of between 0.1 and 10 ^il because one of 
ordinaty skill the art would have been motivated to minimize reaction zone volumes to thereby 
minimize sample volumes for the expected benefit of optimizing sample analysis as taught by 
Backhaus et al. 

Regarding Claim 8, Bamdad teaches the test strip wherein the electi-ode comprises gold 
(Column 12, lines 3-31) and Backhaus et al teach the similar test strip wherein tiie electrode 
comprises gold (Column 4, lines 29-48). 
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Regarding Claim 11, Bamdad teaches the test strip wherein the SAM comprises the 
formula HS- (CHs) 2 - Y (Column 13, lines 1-10) but they do not teach the Y = SO3- thereby 
providing a salt of 2-mercaptoethane sulfonic acid as the SAM. Backhaus et al teach the 
similar alkyl chain terminating at one end with a sulfhydryl group which a binds especially well 
to gold electrode surfaces and when terminating at the other end with a sulfonate group 
provides a hydrophilic surface as preferred for receiving a aqueous reagents (Column 7, lines 
37-40 and 45-49). It would have been obvious to one of ordinary skill in the art at the time 
the claimed invention was made to modify SAM functional groups taught by Bamdad by 
attaching a sulfonate group on the SAM (i.e. HS- (CHs) 2 -SO3- a salt of 2-mercaptoethane 
sulfonic acid) thereby providing a hydrophilic surface for attaching and/ or receiving aqueous 
reagents as taught by Backhaus et al (Column 7, lines 38-40). One of ordinary skill would 
have been motivated to apply the sulfonate group to the SAM of Bamdad to thereby increase 
the hydrophilic properties of the surface for the expected benefit increasing interaction with an 
aqueous sample e.g. body fluid samples as suggested by Backhaus (Column 7, lines 39-40). 

Regarding Claim 12, Bamdad teaches an electrochemical test strip comprising: a 
reaction zone defined by opposing working and reference electrodes separated by a spacer layer 
(e.g. Fig. 15-17 and Column 23, line 3-Column 24, line 33) wherein at least one of the 
electrodes has a surface modified with a homogenous surface modification layer made up of 
self assembling molecules (SAM) having a first sulfhydryl end group (Column 11, line 6- 
Column 12, line 67); and a redox reagent system in said reaction zone, said redox reagent 
system comprising at least one enzyme and a mediator (Column 24, line 43-Column 25, line 30 
and Example 17, Column 44, line 60-Column 45, line 30). Bamdad teaches the SAM comprises 
a functional group which adheres to the surface (e.g. sulfhydryl, Column 10, lines 30-37; 
Column 12, lines 3-45; and Column 15, line 37-Column 16, line 42) wherein the SAM 
comprises the formula HS- (CHs) 2 - Y wherein n is 1-6 (Column 13, lines 1-10) wherein SAM 
comprises a minor component for biomolecule attachment (Column 16, lines 12-15) but they 
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do not teach the Y = SO3- thereby providing a salt of 2-mercaptoethane sulfonic acid as the 
SAM. However, Backhaus et al teach a preferred method for modifying an electrode surface to 
receive a reagent comprises modifying the electrode surface with an alkyi linker group 
comprising a first sulfhydryl end and a second sulfonate end (Column 7, lines 45-53). 
Specifically, Backhaus et al teach that alkyl chains terminating at one end with a sulfhydiyl 
group bind especially well to gold electrode surfaces and when terminating at the other end 
with a sulfonate group to provide a hydrophilic surface as preferred for receiving a aqueous 
reagents (Column 7, lines 37-40 and 45-49). ). It would have been obvious to one of ordinary 
skill in the art at the time the claimed invention was made to modify SAM functional groups 
taught by Bamdad by attaching a sulfonate group on the SAM (i.e. HS- (CHs) 2 -SO3- a salt of 2- 
mercaptoethane sulfonic acid) thereby providing a hydrophilic surface for attaching and/ or 
receiving aqueous reagents as taught by Backhaus et al (Column 7, lines 38-40). One of 
ordinary skill would have been motivated to apply the sulfonate group to the SAM of Bamdad 
to thereby increase the hydrophilic properties of the surface for the expected benefit increasing 
interaction with an aqueous sample e.g. body fluid samples as suggested by Backhaus 
(Column 7, lines 39-40). 

Regarding Claim 13, Bamdad is silent regarding the volume of the reaction zone. 
However, Backhaus et al teach that a sample volume between 0.1 and 10 ^il is preferred 
because analytical methods optimally uses small sample quantities (Column 2, lines 34-38). It 
would have been obvious to one of ordinary skill in the art at the time the claimed invention 
was made to apply the sample volume preferred by Backhaus et al to the reaction zone of 
Bamdad and to provide a reaction zone volume of between 0.1 and 10 fxl because one of 
ordinary skill the art would have been motivated to minimize reaction zone volumes to thereby 
minimize sample volumes for the expected benefit of optimizing sample analysis as taught by 
Backhaus et al. 
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Regarding Claim 14, Bamdad teaches the test strip wherein the electrode comprises 
gold (Column 12, lines 3-3 1) and Backhaus et al teach the similar test strip wherein the 
electrode comprises gold (Column 4, lines 29-48). 

Regarding Claim 15, Bamdad teaches the test strip wherein the electrode comprises 
palladium (Column 12, lines 3-31). 

Regarding Claim 16, Bamdad teaches a method of detecting an analyte comprising 
apply a physiological sample to an electrochemical test strip comprising: a reaction zone 
defined by opposing working and reference electrodes separated by a spacer layer (e.g. Fig. 15- 
17 and Column 23, line 3-Column 24, line 33) wherein at least one of the electrodes has a 
surface modified with a homogenous surface modification layer made up of self assembling 
molecules (SAM) having a first sulfhydiyl end group (Column 11, line 6-Column 12, line 67); 
and a redox reagent system in said reaction zone, said redox reagent system comprising at 
least one enzyme and a mediator (Column 24, line 43-Column 25, Une 30 and Example 17, 
Column 44, line 60-Column 45, line 30). Bamdad teaches the SAM comprises a functional 
group which adheres to the surface (e.g. sulfhydryl. Column 10, lines 30-37; Column 12, lines 
3-45; and Column 15, line 37-Column 16, line 42) and a minor component for biomolecule 
attachment (Column 16, lines 12-15), detecting an electrical signal in the reaction zone using 
metallic electrodes and measuring the detecting signal (Column 23, lines 3-60). Bamdad does 
not teach that the measuring determines concentration of the analyte and does not teach that 
the biomolecule is attached via a SAM having sulfonate end group. Backhaus et al teach a 
preferred method for modifying an electrode surface to receive a reagent comprises modifying 
the electrode surface with an alkyl linker group comprising a first sulftiydryl end and a second 
sulfonate end (Column 7, lines 45-53). Specifically, Backhaus et al teach that alkyl chains 
terminating at one end with a sulfhydiyl group bind especially well to gold electrode surfaces 
and when terminating at the other end with a sulfonate group to provide a hydrophilic surface 
as preferred for receiving a aqueous reagents (Column 7, lines 37-40 and 45-49). It would 
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have been obvious to one of ordinary skill in the art at the time the claimed invention was 
made to modify SAM functional groups taught by Bamdad by attaching a sulfonate group on 
the SAM thereby providing a hydrophilic surface for attaching and/or receiving aqueous 
reagents as taught by Backhaus et al (Column 7, lines 38-40). One of ordinary skill would 
have been motivated to apply the sulfonate group to the SAM of Bamdad to thereby increase 
the hydrophilic properties of the surface for the expected benefit increasing interaction with an 
aqueous sample e.g. body fluid samples as suggested by Backhaus (Column 7, lines 39-40). 
Additionally, Backhaus et al teach that detection and measuring of the electrical signal 
determines analyte concentration (Column 5, lines 10-62) and they teach that quantitative 
analysis (e.g. concentration) is important and desired (Column 1, line 50-CoIumn 2, line 10 
and Fig. 4-6). It would have been obvious to one of ordinary skill in the art at the time the 
claimed invention was made to apply the concentration determination of Backhaus et al to the 
signal detection of Bamdad and to determine the concentration of detected analytes based on 
the teaching of Backhaus et al wherein the determining analyte concentration is important and 
desired (Column 1, line 60-Column 2, line 10). 

Regarding Claim 17, Bamdad teaches the test strip wherein the SAM comprises the 
formula HS- (CHJ n - Y wherein n is 1-6 (Column 13, lines 1-10) but they do not teach the Y = 
SO3Y. Backhaus et al teach the similar all^l chain terminating at one end with a sulfhydryl 
group which a binds especially well to gold electrode surfaces and when terminating at the 
other end with a sulfonate group provides a hydrophilic surface as preferred for receiving a 
aqueous reagents (Column 7, lines 37-40 and 45-49). It would have been obvious to one of 
ordinary skill in the art at the time the claimed invention was made to modify SAM functional 
groups taught by Bamdad by attaching a sulfonate group on the SAM thereby providing a 
hydrophilic surface for attaching and/or receiving aqueous reagents as taught by Backhaus et 
al (Column 7, lines 38-40). One of ordinary skill would have been motivated to apply the 
sulfonate group to the SAM of Bamdad to thereby increase the hydrophilic properties of the 
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surface for the expected benefit increasing interaction with an aqueous sample e.g. body fluid 
samples as suggested by Backhaus (Column 7, lines 39-40). 

Regarding Claim 18, Bamdad teaches the test strip wherein the SAM comprises the 
formula HS- (CHJ 2 - Y (Column 13, lines 1-10) but they do not teach the Y = SO3- thereby 
providing a salt of 2-mercaptoethane sulfonic acid as the SAM. Backhaus et al teach the 
similar alkyl chain terminating at one end with a sulfhydryl group which a binds especially well 
to gold electrode surfaces and when terminating at the other end with a sulfonate group 
provides a hydrophilic surface as preferred for receiving a aqueous reagents (Column 7, lines 
37-40 and 45-49). It would have been obvious to one of ordinary skill in the art at the time 
the claimed invention was made to modify SAM functional groups taught by Bamdad by 
attaching a sulfonate group on the SAM (i.e. HS- (CHJ 2 -SO3- a salt of 2-mercaptoethane 
sulfonic acid) thereby providing a hydrophilic surface for attaching and/ or receiving aqueous 
reagents as taught by Backhaus et al (Column 7, lines 38-40). One of ordinary skill would 
have been motivated to apply the sulfonate group to the SAM of Bamdad to thereby increase 
the hydrophilic properties of the surface for the expected benefit increasing interaction with an 
aqueous sample e.g. body fluid samples as suggested by Backhaus (Column 7, lines 39-40). 

Regarding Claim 19, Bamdad teaches the method wherein the analyte is an enzyme 
substrate (Column 9, lines 3-17) but they do not teach the analyte is glucose. Backhaus et al 
teach the similar method wherein the analyte is glucose (Example 1, Column 10, line 50- 
Column 1 1 , line 11). It would have been obvious to one of ordinary skill in the art at the time 
the claimed invention was made to modify the analyte detection of Bamdad and to determine 
concentration of glucose as taught by Backhaus et al based on the well known importance of 
blood glucose determination for the obvious benefits of accurately diagnosing important 
physiological conditions as suggested by Bamdad (Column 9, lines 3-7). 

Regarding Claim 26, Bamdad teaches the test strip of Claim 1 wherein the test strip is 
present in an automated instrument designed to work with test strips (Column 23, lines 20-60) 
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and Backhaus et al teach the similar test strip is present in an automated instrument which i 
designed to work with test strips e.g. spectrophotometer (Column 6, lines 3-23). 

Regarding Claim 27, Bamdad teaches the method wherein detecting and measuring 
steps are preformed in an automated instrument i.e. glucose test meter (Column 23, lines 20- 
60) and Backhaus et al teach the similar method wherein detecting and measuring steps are 
preformed in an automated instrument e.g. spectrophotometer (Column 6, lines 3-23). 



4. Claims 5, 9, 10 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Bamdad (U.S. Patent No. 6,306,584, filed 10 April 1997) and Backhaus et al (U.S. Patent No. 

5,869,001, issued 9 February 1999) as applied to Claims 1, 6 and 16 above and further in view 

of McAleer et al (U.S. Patent No. 5,708,247, issued 13 January 1998). 

Regarding Claims 5, 9, 10 and 20, Bamdad teaches the test strips and methods of 
Claims 1, 6 and 16 comprising a redox reagent system comprising an enzyme (Column 9, lines 
3-17) but they do not specifically teach the enzyme is an oxidizing enzyme. Backhaus et al 
teach the similar test strip and methods comprising enzymes wherein the detected analyte is 
glucose (Column 8, lines 16-22 and Example 1, Column 10, line 50-Column 11, line 1 1). 
Bamdad and Backhaus et al do not specifically teach the enzyme is an oxidizing enzyme e.g. 
glucose oxidase. However, test strips comprising glucose oxidase were well known in the art at 
the time the claimed invention was made as taught by McAleer et al who teach a similar test 
strip and method comprising a reaction zone defined by two electrodes, one of which is 
modified and a redox reagent system in the reaction zone comprising at least one enzyme and 
mediator (Abstract) wherein enzyme is a glucose oxidizing en^me (Column 2, lines 39-43). 
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McAleer et al further teach the test strip and method comprising glucose oxidizing enzyme is 
important in the everyday life of diabetics because accurate monitoring of glucose can mean 
the difference between life and death (Column 1, lines 10-12). It would have been obvious to 
one of ordinary skill in the art at the time the claimed invention was made to apply the glucose 
oxidizing enzyme of McAleer et al to the enzyme-containing test strip and method of Bamdad 
and Backhaus et al. Bamdad teaches their test strip and method comprising enzymes are 
useful for analyzing physiological interactions and medical diagnostics (Columns 9, lines 3-17 
and Column 17, lines 5 1-67). McAleer et al teaches the importance of glucose oxidase 
containing test strips (Column 1, lines 10-12). Therefore, one of ordinary skill in the art would 
have been motivated to apply the glucose oxidase enzyme of McAleer et al to the test strip of 
Bamdad and Backhaus et al based on the critical importance of glucose detection for the 
expected benefit of accurate detection of clinically and diagnostically important glucose 
(McAleer et al, Column 1, lines 10-12) accurately (Bamdad, Column 1, Unes 19-27 and 30-38). 



Conclusion 

5. No claim is allowed. 

6. Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to BJ Forman whose telephone number is (703) 306-5878. The examiner can normally be 
reached on 6:30 TO 4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Gaiy 
Jones can be reached on (703) 308-1152. The fax phone numbers for the organization where this 
application or proceeding is assigned are (703) 308-4242 for regular communications and (703) 308-8724 
for After Final communications. 
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Any inquiry of a general nature or relating to the status of this application or proceeding should 
be directed to the receptionist whose telephone number is (703) 308-0196. 

BJ Forman, Ph.D. 
Patent Examiner 
Art Unit: 1634 
February 20, 2003 



